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Acentric factor 
intermolecular potentials 
and, 243 
Acetaldehyde 
from the a-ethanol radical, 
27 
hydrolysis of, 13 
Acetate ion 
aqueous, 171 
as catalyst in chlorine 
hydrolysis, 11 
Acetic acid 
proton transfer rates for, 
10 
Acetone 
as electron scavenger, 315 
chlorination of, 19 
interaction with haloforms, 
366 
Acetonitrite 
fast electron transfer in, 
21 
Acetylene 
anharmonic sum rule for, 
368 
chemisorbtion on alumina, 


from radiolysis of methyl 
iodide, 326 
ion complexes of, 329 
proton transfer in, 344 
Acetylenic carbons 
order of nucleophilicity 
towards, 276 
Acetylenic systems 
NMR spectra for, 338 
Acrylamide 
free radical polymerication 
of, 25 
Activation energies 
for hydrogen ion exchange, 
6 
for iron complex transfer 
reactions, 22 
formation of benzene from 
cyclohexene, 187 
for proton transfer in 
ammonia systems, 9 
for self diffusion, 210 
hydrogenation of ethylene, 
185 
hydrogen compared to 
deuterium, 180 
Activity coefficient 
calculations for ions 
tabular data for, 165 
effect of ions on, 164 
empirical rules for, 170 
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Adenosenitriphosphate 
as a ligand, 16 
Adsorption 
isotherms for polymers 
methods for obtaining, 


292-93 

molecular beam study of, 
81 

nonuniform virial develop- 
ment of, 120 

ortho and para hydrogen, 
264 

polymers 


polarity and, 294 
tool for study of polymers, 
291-300 
Aerosil 
benzene adsorption on, 186 
Alcohols 
dehydrogenation and 
dehydration of, 189 
reactions with ether, 190 
solutions of 
lattice model for, 244 
Aliphatic carboxylic acid 
anions 
protonization rates of, 7 
Aliphatic hydrocarbons 
radiolysis of 
dose rate effect on, 326 
Alkali acid phosphates 
compressibility of, 171 
Alkali acid sulfates 
compressibility of, 171 
Alkali halides 
crystalline 
diffusion of iodide ions in, 
210 
diffusion of impurities in, 
210 
imperfection energies, 


infrared absorption of, 
105 
motion of ions in, 208 
Alkali halide solutions 
conduction of, 166 
Alkali ions 
complexing rates of, 15 
effect on Raman spectrum 
of water, 163 
seli diffusion in alkali 
silicate glasses, 212 
Alkali metals 
Knight shift in, 349 
specific heat calculations 
for, 94 
Alkali metal salts 
nucleophilicity of, 272 
Alkali promotion 
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in iron catalysts, 192 
Alkanes 

adsorption of, 187 

ion-molecule reactions in, 


liquid 
radiolysis of, 325-26 
mean square extensions of, 


Alkyl halides 
nitrite ester formation 
with, 273 
Alkyl iodide 
dissociation electron 
capture in, 323 
reaction with molecular 
beams, 76 
Allene 
coriolis sum rule for, 376 
Alloys 
diffusion in, 211 
Allylalcohol 
hydrogenation of, 185 
Allyl bromide 
reaction with sodium 
phenoxide, 274 
Alpha effect 
definition of, 283 
excess nucleophilic 
reactivity, 225, 272 
Alpha radiation 
effect on catalysts, 185 
effect on copper as 
catalysts, 195 
Alumina 
as catalyst support, 192 
chemisorption of acetylenes 
on, 189 
florinated 
as isomerization 
catalysts, 193 
hydrogen exchange on, 179 
Aluminates 
mechanism for formation 
of, 217 
Aluminum 
crystalline 
strains and dislocations 
in, 348 
diffusion of hydrogen in, 


foil 

as polymer adsorbent, 297 
hexaquo complex 

water exchange rate with, 

19 
NMR spectrum of, 349 
vacancies in, 206 
Aluminum hydroxic e 

catalysts of, 193 
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Aluminum isopropyl oxide 
catalysts of, 193 
Ambident ions 
nitrite ion, 271 
reactivity as function of 
carbonium character, 
273 
Amide salts 
NMR study of, 347 
Amines 
as acceptors in proton 
transfer reactions, 10 
NMR spectra of, 338 
Amino acids 
NMR spectra of, 338 
protonation of, 9 
proton transfer in, 344 
Aminobenzoate anions 
reaction with protons, 7 
Ammonia 
as molecular beam target, 
69-70 
catalytic synthesis of, 182- 
84 


crystalline 
adsorption spectrum of, 
49 


deuterium exchange in, 184 
diffusion in rare gasses, 
235 
infrared spectrum of, 371 
liquid 
radiolysis of, 318 
molecular clusters and, 
329 
protonation of, 8 
radiolysis of 
temperature dependence 
of, 318 
tritiated 
infrared spectrum of, 377 
total scattering cross 
section with water, 234 
vibrational spectrum of, 
365 
Ammonium oxalate hydrate 
structure of, 347 
Anatase structure 
from titania gel, 194 
Angular momentum 
total scattering cross 
section dependence on, 
68 
Anharmonic oscillator 
wave functions for multi- 
dimentional oscillator, 
360 
Aniline 
proton transfer in, 344 
Anion complexes 
exchange rates in, 18 
Anion diffusion 
in alkali halides, 208 
Anions 
monatomic 
effectiv2 dielectric 
constants for, 163 
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solvation by dipolar aprotic 
solvents, 281 
Anion vacancies 
mobility of, 208 
Anisoles 
bromination of, 19 
Annulenes 
NMR spectra for, 338 
Anthracene 
as scatterer for potassium 
beams, 77 
crystalline 
adsorption spectra for, 
54, 55 
molecular crystals of, 40 
triplet state as energy 
donor in transfer 
reactions, 25 
Antiferromagnetism 
Curie temperature and 
crystal structure, 221 
susceptibility 
lattice statistics and, 125 
Antimony 
impurity diffusion of, 209 
Aprotic solvents 
solvation by, 281 
Aqueous ions 
entropies of, 3 
Aqueous solutions 
radiation chemistry and, 
314-17 
Argon 
charge transfer from, 329 
crystalline 
potential function for, 238 
dipole-dipole interaction 
term for, 231 
exciton radius for, 37 
liquid 
shock waves in, 233 
volume of mixing with 
oxygen, 261 
oscillator strength from 
refractive index, 231 
radial distribution function 
for, 240 
reflection from hot nickel, 
83 
reflection from hot 
platinum, 84 
solid 
electronic spectra of, 36 
heat capacity of, 206 
self diffusion in, 208 
total scattering cross 
section for, 234 
Argon-argon interaction 
potential for, 233 
Aromatic carbons 
order of nucleophilicity 
towards, 275 
Aromatic compounds 
radiolysis of, 321 
ring currents in, 339 
Aromatic hydrocarbons 
radiolysis of 





dose rate effects on, 326 
Arsine 
infrared spectrum of, 365 
Aryl sulfonic acid 
acid ionization constant 
for, 345 
Arynes 
order of nucleophilicity 
towards, 276 
Ascorbic acid 
oxidation of, 24 
Association 
energies of 
diffusing ions with 
vacancies, 210 
Atom transfer 
change of oxidation state 
and, 20 
Azide ion 
as electron scavenger, 315 
trans-Azobenzene 
crystalline 
absorption spectra of, 57 
Azoles 
proton transfer in, 344 
Azulene 
crystalline 
absorption spectrum of, 
55 
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Band energies 
for molecular crystals, 39 
Barium bromide hydrates 
spin exchange in, 348 
Barium chloride hydrate 
structure of, 347 
Barium ion 
complexing of, 14 
Barium manganate 
kinetics for decomposition 
of, 220 
Barium oxide 
oxygen vacancies in, 206 
Base catalysis 
in bichromate hydrolysis, 
12 
Basicity 
group IV elements, 281 
Beam injection 
technique for studying 
metals, 214 
1, 2-Benzanthrene 
absorption spectrum of, 55 
Benzene 
adsorption and hydrogen- 
ation of, 186-87 
as free radical scavenger, 
320 
crystalline 
adsorption spectrum of, 
51-52 
disubstituted 
NMR spectra of, 338 
from dehydrogenation of 
cyclohexene, 187 

















from isomerization of 
methyl cyclopentane, 
188 
heat of complex formation 
with chloroform, 245 
hydrogenation of, 186-87 
infrared spectrum of, 362 
interaction with cyclo- 
hexane, 236-37 
ion complexes of, 321 
molecular crystals of, 40 
poison for platinum 
catalysts, 194 
salted out from eater, 169 
solvent for energy transfer 
reactions, 26 
theoretical Raman spectrum 
for, 383 
volume change with chloro- 
benzene, 242 
Benzene derivatives 
molecular crystals of, 52 
Benzenediazonium chloride 
thermolysis of, 274 
Benzenes 
NMR data for various 
substitutions, 340 
Benzoate anion 
reaction with protons, 7 
Benzophenone 
triplet state transfer to 
naphthalene, 26 
Benzoquinone 
formation of, 21 
1, 2- Benzphenazene 
crystalline 
absorption spectrum of, 
57 
Benzpyrene 
crystalline 
flourescence of, 51 
Benzyl] halides 
nonlinear Hammet plots 
for, 273 
Benzylmercaptan 
proton transfer in, 344 
Berylium 
as host for iron gamma 
emitter, 100 
NMR spectrum of, 349 
superconduction of, 142 
Beryllium ion 
complexing of, 15 
effective dielectric constant 
for, 163 
Bicarbonate ion 
as electron scavenger, 315 
hydrolysis of, 12 
Binary systems 
investigation of, 218 
Biphenyl 
crystalline 
absorption spectrum of, 
55 
Biphilic reagents 
d-orbitals and, 283 
Bismuth 
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crystalline 
grain boundry motion in, 


superconduction of, 142 
Blue shift 
hydrogen bonding and, 49 
Borax 
structure of, 347 
Born approximation 
elastic scattering cross 
sections, 69 
Boron 
order of nucleophilicity 
toward, 278 
Boron 11 
nuclear magnetic resonance 
in, 343 
Boron phosphate 
catalysts of, 193 
Bosons 
statistics of, 136 
Brass 
NMR spectrum of, 349 
Bridged complexes 
effects of conjugation in, 
23 
Bromide ion 
effect on Raman spectrum 
of water, 163 
Bromine 
radial distribution function 
for, 240 
to oxidize D-glucose, 24 
Bromobenzene 
radiolysis of, 325 
Bromochloromethane 
infrared spectrum of, 266 
Bromopentafluoride ion 
infrared spectrum of, 363 
Bronsted 8 values, 278-79 
Bronsted slope 
for acids and bases, 13 
Buckingham-type function 
non-bonded forces and, 360 
Buffer solutions 
pH of, 167 
n-Butane 
from radiolysis of methane, 
327 
interaction with isobutane, 
37 
interaction with n-perfluoro 
butane 
2, 3-Butanediol 
from the a-ethanol radical, 
27 
Butanol 
solutions of 
lattice model for, 244 
2-Butanol 
dehydration of, 189 
Butanols 
dehydration of, 189 
t- Butyl alcohol 
radiolysis of, 319 
t-Butyl benzene 
dealkylation of, 189 
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Butyl rubbers 
adsorption on carbon, 293 
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Cadmium 
condensation of, 82 
Cadmium amalgums 
electrochemical relations 
of, 1 
Cadmium bromide 
complexes of, 173 
Cadmium iodide 
complexes of, 1 
Cadmium ion 
rates for substitution 
reactions, 15 
Cadmium oxide 
oxygen exchange in, 215 
Cadmium sulfate 
unionized solutions of, 167 
Calcium 
diffusion in sodium 
chloride, 210 
Calcium carbide 
kinetics for formation of, 
217 
Calcium carbonate 
kinetics for formation of, 
216 
thermal decomposition of, 


73 


Calcium fluoride 
lattice dynamical calcula- 
tions for, 92 
Calcium ion 
complexing of, 15 
Calcium oxide 
catalytic formation of 
ammonia on, 183 
Calcium tungstate 
synthesis of, 217 
Carbon 
impurity diffusion of, 209- 
10 
order of nucleophilicity 
toward, 272-74 
Carbonate complexes 
chemisorption of carbon 
monoxide on oxides and, 
181 
Carbon black 
as polymer adsorbent, 292 
Carbon dioxide 
discussion of infrared 
spectra of, 373-74 
high resolution infrared 
spectra of, 376 
single step hydrolysis of, 
11 
vibration analysis of, 368 
Carbon disulfide 
high resolution infrared 
spectrum of, 375-76 
Carbonium ion character 
Sy2 displacement transition 
state, 273 
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Carbonium ions 
order of nucleophilicity 
toward, 274 
Carbon monoxide 
adsorption and catalytic 
oxidation, 180-82 
catalytic oxidation of, 3, 
194 
crystalline 
absorption spectrum of, 


infrared intensities of, 381 
molecular crystals of, 43 
Carbon tetrachloride 
interaction with methane, 
237 
Carbonyl carbons 
order of nucleophilicity 
toward, 274 
Carbonyl sulfide 
high resolution infrared 
spectrum of, 376 
Carboxylic acid anions 
protonation rates of, 7 
Carboxylic acids 
ketonization of, 190 
on silica, 190 
Catalysis 
acid 
nucleophilicity and, 285 
oxidation of carbon 
monoxide, 3, 194 
surface 
molecular beam study of, 
81 
Catalysts 
conditioning of, 193-94 
electric field effects on, 
195 
irradiated, 194-95 
retroaction by reaction, 
193-94 
supported 
effect of support material, 
199 
supported metal, 191-92 
thin film 
as supported catalysts, 
199 


Cations 
monatomic 
effective dielectric 
constants of, 163 
Cation vacancies 
mobility of, 208 
Ceasium 
energy ditribution in 
reaction with methyl 
iodide, 76 
molecular beam scattering 
of, 69-70 
rainbow scattering of, 70 
Ceasium beams 
velocity selected 
angular dependence of 
collision with mercury 
beams, 234 
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Ceasium chloride 
molecular beam scattering 
of, 69-70 
Ceasium chloride structure 
solid hydrogen, 263 
Ceasium ion 
complexing of, 15 
effective dielectric constant 
for, 163 
effect on Raman spectrum 
of water, 163 
Ceric ion 
alpha particle reduction of, 
317 
Charge transfer 
evidence from radiolysis 
for, 329 
Charge transfer reactions 
atomic hydrogen, 79 
NMR studies of, 344 
protons and, 79 
Chelates 
for determining dissoci- 
ation rates, 18 
involving EDTA, 18 
nickel 
NMR investigation of, 345 
Chemical potential 
calculations for ions 
tabular data for, 165 
Chemical shift 
correlation with electro- 
negativity, 340 
electric field dependence, 
341 
pressure dependence of, 
341 


Chemisorption 
molecular beam study of, 
81 
polymers, 293 
Chloride ion 
effect on Raman spectra of 
water, 163 
Chlorine 
molecular beam of 
reacting with nickel, 85 
Chloroacetic acid 
protonization of water, 10 
Chlorobenzene 
heats of mixing with 
benzene and toluene, 242 
volume of mixing with 
benzene and toluene, 242 
Chloroform 
heat of complex formation 
with benzene and tri- 
ethylamine, 245 
Chloromethane 
on silica, 190 
Chlorophyll 
exchangeable hydrogens in, 
343 
Chromium 
as adsorbent for polyvinyl 
acetate, 295 
NMR spectrum of, 349 








tracer measurements of 
self diffusion in, 209 
Chromium (II) 
chloride catalyzed oxidation 
of, 23 
Chromium oxide 
oxidation of sulfur dioxide 
on, 182 
Clathrate compounds 
of water, 247 
Cluster integrals 
magnitude of, 118 


Cobalt 
hydrogen adsorption on, 
178 
impurity diffusion in, 209 
Cobalt (II) 


difference between inner 
and outer sphere 
reactions, 23 
Cobalt complexes 
dissociation with 
thiocyanate ion, 18 
Cobalt dichloride hydrate 
structure of, 347 
Cobalt ion 
diffusion in magnesium 
oxide, 210 
Cobalt oxide 
catalysts of, 193 
hydrogen adsorption on, 
177 
Cobalt sulfate 
decomposition of, 220 
Color centers 
effect on relaxation of 
lithium fluoride, 348 
Compressibility 
for helium isotopes, 252 
ultrasonic measurements 
of, 171 
Condensation 
molecular beam study of, 
81 
Conductance 
aromatic solvents, 167 
Conductance measurements 
frequency effects on, 171 
nonaqueous solutions, 166 
Conductivity 
glasses, 212 
Congruence 
principle of, 243 
Coordination sphere 
water's lifetime in, 344 
Copolymers 
NMR study of, 344-45 
polydispersity of, 308 
structures of, 308 
Copper 
as hydrogenation catalyst, 
185 
catalytic decomposition of 
formic acid on, 184 
Debye temperature 
calculations for, 91 
dehydration catalyst for 














alcohols, 189 
diffusion in diamond 
lattices, 210 
diffusion in solid solutions, 
211 
diffusion of hydrogen in, 
212 
diffusion of iron impurities 
in, 209 
diffusion parameters from 
NMR study, 208 
energy of formation of 
vacancies in, 206 
NMR spectrum of, 349 
precipitated from iron, 213 
reflection of potassium 
beams from, 85 
vacancies in, 206 
Copper catalysts 
sensitivity to alpha 
radiation, 195 
Copper chromate 
mechanism for formation 
of, 217 
Copper films 
benzene adsorption on, 186 
Coriolis coupling constant 
germyl cyanide, 366 
methane, 360 
methyl halides, 378 
methyl isocyanate, 371 
methyl silane, 365 
trifluoromethyl acetylene, 
370-71 
Coriolis sum rule 
correction for certain 
symmetric tops, 367 
Coronene 
crystalline 
adsorption spectra of, 55 
fluorescence of, 51 
Coupling constants 
carbon 13-hydrogen, 337 
Covalent crystals 
dynamical theory of, 92-94 
Critical phenomena 
statistical mechanics and, 
127-28 
Critical temperature 
filled d-bands and, 142 
Crotonaldehyde 
hydration 
acid catalysis of, 13 
Crystal boundries 
effect on diffusion, 210 
Crystal field effects 
metal-ion complexes, 16- 
18 
Crystal fields 
solid benzene, 51 
Crystal growth 
kinetics of, 206 
sublimation, 207 
Crystals 
force constants for, 90-91 
statistics and geometry of 
chains, 307 
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Crystal structure 
NMR techniques, 347 
role in diffusion 
mechanism, 209 
solid helium, 257 
solid hydrogen, 263-64 
strain and dislocation 
studies by NMR, 348 
super conductivity and, 
142, 144-45 
tabular data, 146 
Cubic crystals 
degeneracies in, 43 
Cubic force constants 
rotation-vibration constants 
from, 360 
Cupric formate hydrate 
structure of, 347 
Cupric ion 
hexaaquo-complex of, 17 
effective dielectric 
constant for, 163 
Curie temperature 
crystal structure distortion 
and, 221 
Cyanamide 
infrared spectrum of, 372 
nonplanarity of, 371 
Raman spectrum of, 372 
Cyclobutadiene 
synthesis of, 192 
Cyclohexadiene 
from catalytic dehydro- 
genation of cyclohexane, 
191 
Cyclohexane 
adsorption of, 186 
chair-chair interaction of, 
343 
dehydrogenation of, 187 
from isomerization of 
methyl cyclopentene, 
188 
interaction with benzene, 
236-37 
polymerization on 
irradiation of, 322 
radiolysis of, 320, 325 
spectra from electron 
bombardment, 27 
Cyclohexanol 
dehydrogenation of, 189-91 
spectra from electron 
bombardment, 27 
Cyclohexene 
dehydrogenation of, 187 
hydrogenation of, 186 
Cyclohydrocarbons 
dehydrogenation of, 187 
Cyclooctatetraene 
rate of bond change in, 343 
Cyclopentadiene 
radiation induced polymer- 
ization of, 323 
Cyclopentane 
radiolysis of, 321 
Cyclopentyl radical 








from radiolysis of 
cyclopentane, 321 
Cyclopropane 
radiolysis of, 331 
radiolysis to study charge 
transfer, 329 
Cytochrome c 
oxidation by ferricyanide 
ion, 23 


D 


Debye-Hiickel theory 
discussion of, 164-65 
Decaborane 
hydrogen exchange in, 343 
deHaas-van Alphen effect 
Fermi energy in magnetic 
fields, 349 
Dehydrogenation 
cyclohydrocarbons, 187 
Dehydrogenation of alcohols 
temperature dependence of, 
189 
Dendrites 
silver 
deposition on quartz, 212 
Density 
as function of fugacity, 121 
Detectors 
for molecular beams, 63- 


Deuterium 
adsorption of, 178 
formation of HD 
liquid 

in neon mixtures, 267 
reflection from hot 
platinum, 84 
separation of, 3 
solid 
structure of, 262 

Diamines 

for dissociation of nickel 
complexes, 18 

Diamond structure 

diffusion of interstitial 
impurities in, 210 
force constants for, 93 

Diatomic potentials 
for large distances, 366 

Diboranes 
vibrational spectra of, 365 

Dichloroacetone 
hydration of 13 

cis-Dichloroethylene 
as molecular beam target, 

69-70 

1, 1-Dichloroethylene 
infrared spectrum of, 366 

Dielectric constants 
t-butanol-water solutions, 

247 
frequency effects on, 171 
glycerol-water solutions, 
247 
high frequency 
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for electrolyte solutions, 


to study phase transition in 
titanium dioxide, 221 
Dielectric polarization 
methods 
for determination of 
polymer tacticity, 306 
Dielectric saturation 
for alcohol solutions, 247 
in thallium salts, 171 
Differential cross section 
in neutral-neutral beam 
collisions, 66 
Differential thermal analysis 
automation of, 219 
Diffusion 
anisotropic impurities, 208 
experimental techniques, 


gaseous 
internal forces and, 234- 
35 
gases in metals, 211-12 
tachniques for studying, 
214 


glasses, 212 
hydrogen in inert gases, 
235 
impurities, 209-11 
in alloys, 211 
model for radiolysis of 
water, 314 
optical absorption 
techniques, 210 
polymers into a porous 
adsorbent, 294 
self 
hydrogen, 346 
NMR studies of, 348 
NMR study of liquid 
ethane, 342 
solid solutions, 211 
solid state transitions and, 
211 
strain enhancements of, 
213 
temperature gradients and, 


Diffusion coefficients 
determinations from 
viscosities, 235 
from molecular beams, 66 
gases in metals, 207 
isotope effect, 6 
melting points and, 211 
of hydroxyl ions, 8 
temperature dependence of, 
211 
Diffusion controlled reactions 
departure from, 9 
steric effects in, 7 
Diffusion in solids, 207-15 
Difluorethane 
NMR spectrum of, 346 
1, 2-Difluoroethylenes 
infrared spectra of, 363 
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Difluoromethane 
as molecular beam target, 
69-70 
NMR spectrum of, 346 
Dihydrogen deuteride 
as linear intermediate, 77 
Dimers 
as models for vibronic 
interactions in 
molecular crystals, 45 
Dimethylacetylene-dg 
theoretical vibrational 
treatment of, 361 
Dimethyl carbonate 
decomposition of, 190 
Dimethyl glycine 
zwitterion of 
reaction rate with 
hydroxyl ion, 9 
Dimethyl-1, 4-pentadiene 
hydrogenation of, 185 
Dimethyl sulfite 
hydrolysis of, 13 
Diphenyl ether 
radiolysis of, 325 
N, N-Diphenylhydroxylamine 
abnormal activity of, 272 
Diphenyl picryl hydrazyl 
as deactivating agent in 
radiolysis, 321 
as free radical scavenger, 
321 
Dipole-dipole interaction 
contribution to nuclear 
relaxation, 342 
from molecular beams, 
234 
nucleophilic attack and, 
285 


shape of wide line NMR 
signals and, 347 
tables of, 232-33 
terms for argon, helium, 
hydrogen, and neon, 231 
theory of, 230-31 
Dipole moments 
electric 
for polymer chains, 306 
long range attractive 
forces, 66 
second virial coefficients 
for molecules 
containing, 237 
magnetic 
for hydrogen chloride, 375 
in nitrogen molecular 
crystals, 43 
Disilane 
high resolution infrared 
spectrum of, 376 
Dislocations 
connections with impurities, 
207 
Dodecylsulfate solutions 
conductance of, 166 
Domain walls 
motion of 





NMR in ferromagnets, 
349-50 
Doppler shift 
second order, 99 
d-orbitals 
polymerization and, 283 
DPPH, see diphenyl picryl 
hydrazyl 
Durene 
crystalline 
absorption spectrum of, 52 
Dyes 
crystalline 
absorption spectra of, 57 


E 


EDTA, see ethylenediamine- 
tetraacetate 
complexes of, 18 
Elastic collisions 
temperature dependence of, 
69 
Elastic constants 
derivation of, 93 
Elastic scattering 
small angles, at thermal 
energies, 68 
Electrode potentials 
precise measurement of, 3 
Electrolyte solutions 
high frequency dielectric 
constants for, 171 
thermal conductivity of, 
171 
vapor pressures of, 169 
Electron conduction 
semiconductor catalysts 
catalytic selectivity and, 
193 
Electron diffraction 
catalyst structures, 192 
chemisorption of nitrogen 
and, 183 
Electronegativity 
corrolation with chemical 
shift, 340 
Electronic spectra 
solid argon, 36 
Electron impact ionization 
detector 
for molecular beams, 64- 
65 
Electron micrograph 
for following decompo- 
sition, 220 
Electron overlap 
short range repulsive 
forces, 66 
Electron pairing 
chemical bonding and, 3 
superconductivity and, 147- 
48 
Electron-phonon interaction 
anisotropy of, 102 
Electrons 
conduction 





effect on force constants, 


excitation cross section 
for, 323-24 
scavengers of, 315 
solvated 
as reducing species, 314- 
15 
from photolysis of iodide 
ion, 316 
yields of, 316 
Electron spin resonance 
energy transfer in 
radiolysis, 324 
fast electron transfer, 21 
radiation induced free 
radicals in solid and 
liquids, 321 
Electron transfer 
bridge-activated reactions, 
20-21 
in change of oxidation 
state, 20 
NMR studies of, 344 
Elements 
heat capacities of, 3 
superconducting, 142-44 
Endor 
NMR and, 337 
Energy of vaporization 
solubilities from 243 
Energy transfer 
inductive, 325 
in radiolysis, 323-25 
Enthalpy 
aqueous solutions and, 246 
dielectric constants of 
water and, 161 
for point imperfections, 
205-6 
Entropy 
aqueous ions, 3 
configurational 
polymer adsorption and, 
298 
dilution 
for copolymers, 308 
effect on basicity on group 
IV elements, 281 
effect on potential energy 
minimum in molecular 
crystals, 238 
excess 
helium isotope mixtures, 
254 
for mean configuration of 
polymers, 307 
nucleophilic reactivity and, 
286 
superconduction and, 155 
Entropy of mixing 
excess, 244 
Eosin 
fluorescence of, 26 
Esters 
infrared frequency changes 
on flourination, 365 
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Ethane 
catalytic decomposition of, 
188 
from hydrogenation of 
ethylene, 184 
from radiolysis of 
methane, 327 
from radiolysis of methyl 
iodide, 326 
molecular elimination on 
radiolysis, 330 
radiolysis of, 319-21 
radiolysis to study charge 
transfer, 329 
screening constants for, 
346 
Ethanes 
1,1,2,2 substituted 
NMR spectra of, 340-41 
substituted 
rotamers of, 341 
Ethanol 
adsorption of, 189 
alpha radical of, 27 
as solvent in acid base 
reactions, 11 
decomposition on thorium 
oxide, 189 
proton transfer in, 344 
radiolysis of, 318 
solutions of 
lattice model for, 244 
Ethylene 
from radiolysis of methyl 
iodide, 326 
high resolution infrared 
spectrum of, 375 
hydrogenation of, 184-85 
oxidation of, 190 
radiolysis to study charge 
transfer, 329 
tritiated, 331 
ultraviolet photolysis of, 
330 
Ethylenediaminetetraacetate 
complexes of, 18 
Ethyleneglycol 
solvent for energy transfer 
reaction, 25 
Ethylene oxide 
catalytic production of, 197 
high resolution infrared 
spectrum of, 377 
Ethylene sulfite 
hydrolysis of, 13 
Ethylesters 
substituted 
hydrolysis of, 12 
Ethyl ether 
interaction with methyl 
iodide, 237 
on silica, 189-90 
reactions with olefins and 
alcohols, 190 
Ethy). halides 
hydrolysis of, 19 
Ethylmalonate 


halogenation of, 19 
Eutectic mixtures 
sodium chloride and 
sodium pyrophosphate, 
172 


Excimer 
existence in aromatic 
molucular crystals, 51 
Excitation energies 
in dipole-dipole interaction 
calculations, 231 
Excited states 
in radiation induced 
processes, 24-26 
Exciton 
coupling with phonon, 46 
dissociation to phonon and 
photon, 46 
imputities and, 44 
in collision with phonons, 
47 
in solid rare gases, 36 
origin of, 35 
triplet, 46 


Fatty acids 
salts of, 171 
F-centers 
diffusion rate in potassium 
chloride, 214 
influence on catalysts, 198 
irradiation of alkali 
halides, 206 
Fermi energy in magnetic 
fields 
deHaas-van Alphen effect, 
349 
Fermi resonance 
carbon dioxide, 374 
infrared spectrum of 
carbon dioxide, 368 
Fermi surface 
phonon dispersion and, 
101-2 
Ferric complexes 
oxidation by other metal 
complexes, 22 
Ferric hydroxide 
catalyst for hydrogen 
peroxide decomposition, 
184 
Ferricinium ion 
electron exchange with 
ferrocene ion, 22 
Ferric ion 
electron transfer reactions 
with, 21 
Ferricyanide ions 
oxidation of ferrohemo- 
globin, 22-23 
oxidation of cytochrome c, 
22-23 
Ferrocene ion 
electron exchange with 
ferricinium ion, 22 
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Ferroelectrics 
relaxation in, 548 
Ferrohemoglobin 
oxidation by ferricyanide 
ions, 22-23 
Ferromagnetic elements 
absence of superconuctance 
in, 144 
Ferrous ion 
diffusion in magnesium 
oxide, 210 
electron transfer reaction 
with, 21 
oxidation of, 317 
Ferrous sulfate 
dehydration of, 220 
photolysis of, 23 
photo oxidation by thionine, 
25 
Field emission microscope 
to study nitrogen 
adsorption, 182-83 
tungsten catalyst surfaces, 
181 
First sound velocities 
in helium isotope mixtures, 
253 
Fischer-Tropch reaction 
kinetics of, 181 
Flow techniques 
to study hydrolysis, 11 
Fluids 
equilibrium properties of, 
117-23 
Fluorescence 
molecular crystals, 50-51 
Fluoride ion 
recombination with protons, 
7 


Fluorinated esters 
infrared frequency changes 
on fluorination, 365 
Fluorine 
crystalline 
absorption and fluores- 
cence of, 56 
electrophilic center 
exhibiting Pauli 
repulsion, 283 
nuclear magnetic resonance 
of, 338 
Fluorocarbons 
solubilities in hydro- 
carbons, 243 
Fluoroform 
screening constants for, 346 
Force constants 
crystalline 
potential energy and, 90 
Formamide 
nonplanarity of, 372 
Formate ions 
electrolysis of solutions 
of, 316 
Formic acid 
catalytic decomposition of, 
184 
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Fractionation of polymers, 
297-98 
Franck-Condon principle 
applied to redox reactions, 
20 


Free energies of mixing 
lattice treatment of, 244 
Free energy 
effect on oxidation of 
metal coplexes, 22 
flux quantization and, 147 
for mean configuration of 
polymers, 307 
in fused salts, 172 
Free energy for electrolytes 
Debye-Hiickel method, 164 
Free radicals 
in gas phase radiolysis, 


scavengers for, 319 
Freezing point depression 
fused salts 
eutectic mixtures, 172 
Friedel-Crafts reaction 
germanium catalysts for, 
19 


Fugacity 
vapor-liquid transition 
and, 121 
Fumarate ion 
in bridged complexes, 23 
Fumaric acid 
proton transfer rates for 
10 
Fused salts, 172-73 


G 
Gallium 
scattering cross sections 
of, 72 


superconduction of, 142 
Gamma point 
specific heat discontinuity 
at, 253 
Gamma point measurements 
helium isotope mixtures, 
253-54 
Gamma radiation 
effect on magnesium 
catalysts, 195 
to accelerate decompo- 
sition processes, 221 
Gases 
structure of, 239-40 
transport properties of, 
234-35 
Gas-gas collisions 
molecular beams and, 66- 
81 
Gas-surface interactions 
molecular beam study of, 
81-86 
Germanium 
anharraionic calculations 
for, 104 
diffusion of interstitial 


impurities in, 210 
donor impurities 
specific heat of, 102 
etching by iodine vapor, 
217 
phonon dispersion curves 
for, 93 
self diffusion in, 210 
Germyl cyanide 
infrared spectrum of, 366 
Gibbs function 
empirical values 
compared to theoretical 
values for hydrogen 
mixtures, 262 
excess 
hydrogen isotope 
mixtures, 260 
Glasses 
helium permeability of, 
212 
self diffusion in, 212 
D-glucose 
oxidation by bromine, 24 
Glycine 
zwitterion of 
reaction rate with 
hydroxyl ion, 9 
Glycols 
NMR spectra for, 338 
Gold 
impurity diffusion of, 210 
precipitation from iron, 
213 


reflection of potassium 
beams from, 85 
vacancy migration in, 206 
Grain boundry 
motion of, 214 
Graphite 
adsorption of hydrogen on 
geometric factors and, 
196 
etching with oxygen, 216 
hydrogen adsorption on, 
177-78 
optical and acoustic 
vibrations of, 93 
oxidation of, 216 
Griineisen parameters 
temperature dependence 
of, 105 
Gyration 
radius of 
for adsorbed polymers, 
299 


H 


Halide ions 
nucleophilicity of, 272 
nucleophilic reactivity 
when solvation occurs, 
281 
Haloforms 
interaction with acetone, 








Halogens 
hydrolysis of, 11 
order of nucleophilicity 
toward, 278 
photodissociation of, 26 
Hamiltonian 
for molecular crystals, 38 
Hammett indicators 
acidity of oxide catalysts, 
193 
Hammett plots 
nonlinear for benzyl 
halides, 273 
Hartree-Fock functions 
solid argon, 36 
Heat capacity 
solid hydrogen 
anomolous, 263 
to estimate enthalpy of 
point imperfections, 206 
Heat of adsorption 
carbon monoxide on iron, 


182 
hydrogen and deuterium on 
metals, 178 


Heat of dilution 
for copolymers, 308 
Heat of formation 
hydrogen bonded complexes, 
245 
Heat of mixing 
anomalous for n-pentane 
polymer mixtures, 300 
binary mixtures of tetra- 
chlorides, 247 
chlorobenzene mixtures 
with benzene and 
toluene, 242 
exothermic, 300 
for hydrogen bonding study, 
245 
helium isotope mixtures, 
254, 260 
lattice treatment of, 244 
Heat of solution 
for some fused salts, 172 
Heat of wetting 
adsorption of ethanol on 
aluminum oxides, 189 
Helical states 
statistics and geometry of 
chains, 307 
Helium 
dipole-dipole interaction 
term for, 231 
metastable 
excitation energy of, 72 
mixtures of isotopes, 252- 
58 
oscillator strength of, 231 
permiability of glasses, 
212 
reflection from hot 
platinum, 84 
self diffusion of, 346 
theoretical interaction of, 
230 
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total scattering cross 
section of, 234 
Helium-helium interaction 
potential for, 233 
Helium isotope mixtures 
first sound velocities in, 
253 
freezing point curves for, 
257 
gaseous, 252-53 
liquid, 253-57 
saturated vapor of, 252-53 
solid, 257-58 
solid liquid mixtures, 257 
vibrational spectra of, 
Helmholtz free energy 
distribution function and, 


for crystals 
anharmonic contributions 
to, 103 
n-Heptane 
dehydrocyclozation to form 
toluene, 188 
n-Hexadecane 
radiolysis of, 322 
Hexamethyl benzene 
crystalline 
molecular crystal structure 
of, 39 
absorption spectrum of, 
52 


Hexane 
deuterium exchange in, 187 
interaction with catalysts, 


solvent for energy transfer 
reactions, 25 
Hole conduction in simicon- 
ductor catalysts 
catalytic selectivity and, 


Hydrates 
structures of, 347 
Hydration 
oxygen 17 chemical shifts 
in solution of rare earth 
ions, 341 
Hydrazine 
as accepter in proton 
transfer reactions, 10 
from radiolysis of 
ammonia, 318 
Hydrocarbons 
condensed ring 
NMR spectra of, 338 
departure from mixture law 
on radiolysis, 323-24 
halogenated 
radiolysis of, 325 
radiation induced free 
radicals in, 321 
s lubilities in fluoro- 
carbons, 243 
Hydrogen 
adsorption, 177-79 
atomic 
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as reducing agent, 314 
beams of, 79 
from electrodeless 
discharge, 28 
radiation induced in 
liquid methane, 321 
oxidation by, 29 
catalytic oxidation of, 180 
diffusion in copper 
aluminum and niobium, 
212 
diffusion in inert gases, 
235 
diffusion in titanium 
hydride, 212 
diffusion in zircalloy, 213 
diffusion in zirconium 
hydride, 348 
dipole-dipole interaction 
term for, 231 
dissociation of, 82, 84 
formation of HD 
from radiolysis of 
ammonia, 318 
from radiolysis of methyl 
iodide, 326 
gaseous isotopic mixtures 
of, 259-60 
induced electric dipole 
moment in, 375 
interstitial impurities in 
iron, 212 
liquid 
isotopic mixtures of, 260- 
62 
lattice for ortho-para 
calculations, 262 
ortho and para, 262 
mixtures of isotopes, 259- 
67 
nuclear relaxation in, 346 
order of nucleophilicity 
toward, 276 
ortho and para, 259-67 
oscillator strength for, 231 
para 
quadrapole induced 
spectrum for, 263 
potential function for, 366 
quadrapole moment of, 375 
recombination of, 179 
reflection from hot nickel, 
83 
rotation of, 260 
scavengers for, 315 
self diffusion of, 346 
solid 
importance of structure 
symmetry, 266-67 
isotopic mixtures of, 262 
ordering of ortho and para 
‘atoms in lattice, 263 
structure, 262 
solvation of, 171 
spin isomers 
separation oi, 264 
thermodynamic properties, 
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in organic mixtures, 
244 
Hydrogen abstraction rate 
constants 
for aliphatic and alicyclic 
compounds, 28 
Hydrogen bonding 
blue shift in absorption 
spectra, 49 
chemisorption and, 193 
crystal lattice 
proton mobility, 6 
discovery of, 3 
in substituted ammonia 
systems, 8 
ionization constants of 
acids, 168 
lattice models for alcohol 
solutions, 244 
NMR studies of, 340 
nucleophilicities and, 285 
proton transfer and, 20 
spectroscopic methods for 
study of, 245 
steric influences in, 10 
thermodynamic measure- 
ments of, 245 
tunnel effect and, 6 
water 
NMR study of, 347 
structure of, 161-62 
Hydrogen bromide 
in crossed beam with 
potassium, 74 
Hydrogen chloride 
high resolution infrared 
spectra of, 374 
infrared intensities of, 380 
infrared spectra in argon 
matrices, 378 
magnetic moment of, 375 
pressure induced frequency 
shifts in the infrared, 
379 
radiolysis of, 319 
screening constants for, 


Hydrogen fluoride 
infrared line shape for, 
380-81 
potential function for, 366 
Hydrogen ions 
to improve conjugation in 
carboxylate groups, 23 
Hydrogen isotope mixtures 
excess Gibbs function for, 
260 
heats of mixing of, 260 
solid 
phase structure of, 263 
vibrational spectrum of, 
264-65 
thermodynamic propertier, 
table of, 261 
Hydrogen peroxide 
as scavenger for hydrogen, 
315 
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catalytic decomposition of, 
184 
from hydroxyl radicals, 27 
from radiolysis of water, 
314 
high resolution infrared 
spectrum of, 376 
intermediate in catalytic 
oxidation of hydrogen, 
180 
internal rotation in, 376 
Hydrogen sulfide 
anomalous infrared inten- 
sities for, 373 
as catalyst poison, 178 
as molecular beam target, 
69-70 
combination reaction of, 7 
Hydrolysis 
fast reactions involving, 
11-13 
Hydro.ium ion 
rate constant for exchange 
of, 
Hydrophobic effect 
ammonia solutions and, 8 
Hydroxyapatite 
solubility of 
anomalous, 168 
Hydroxyl ions 
solvation of, 171 
Hydroxyl radical 
recombination to form 
hydrogen peroxide, 27 
Hypochlorite ion 
abnormal reactivity of, 272 


I 


Ice 
absorption spectra of, 49 
hydrogen yields from, 315 
proton mobility in, 6 
see also water 
Imidazole 
protonation of, 8 
Impact parameter 
elastic collision in 
molecular beams, 68 
Imperfection in solids, 205- 
7 


Impurities 
connection with dislo- 
cations, 207 
precipitation from metals 
and alloys, 213 
Impurity-vacancy complexes 
energy of formation of, 
208 
Index of refraction 
oscillator strength for rare 
gases from, 231 
Indium 
NMR spectrum of, 349 
Indor 
introduction of, 337 
Inelastic scattering 





rotational energy transfer 
and, 72 
Infrared absorption 
anharmonic effects, 105-6 
Infrared absorption 
frequencies for solids 
derivations of, 93 
Infrared methods for 
measurement of 
absorption in super- 
conductors, 150 
adsorbed benzene, 186 
adsorbed carbon monoxide, 
180-81 
chemisorption of acetylene, 


decomposition of cerium 
nitrate, 220 
molecular interactions, 245 
polymer concentration, 293 
study of catalyst surfaces, 
193 
Infrared spectroscopy 
argon matrices, 378 
dg-methyl groups, 362 
high resolution spectra, 
347-78 
induced dipole spectrum of 
hydrogen, 375 
intensity measurements, 
378-83 
line shapes, 380-81 
molecular ions, 379 
pressure induced frequency 
shifts, 378-79 
quadrapole induced 
spectrum of para 
hydrogen, 263 
reduction of order of 
secular equations, 362 
temperature dependence of 
vibrational intensities, 
382-83 
wavelength calibrations, 
371 
xenon fluorides, 367 
Inhibitors for radiolysis, 
319-21 
Inorganic liquids 
radiolysis of, 317-19 
Inorganic reactions 
mechanisms of, 3 
Interferometry 
technique to study polymer 
adsorption, 293 
Intermediate phases 
superconductivity in, 144 
Intermetallic compounds 
superconductivity in, 141 
Intermolecular forces 
molecular beam measure- 
ments of, 66 
Internal energy 
for mean configuration of 
polymers, 307 
Internal forces 
from second virial 








coefficients, 235-36 
Internal rotation 
in hydrogen peroxide, 376 
Interstitial impurities 
diffusion of, 210 
Inversion 
in metal ion complexes, 17 
Iodide ion 
diffusion in alkali halides, 
210 
effect on Raman spectrum 
of water, 163 
photolysis of, 316 
Iodine 
as free radical scavenger, 
319-20 
Iodine-sulfite reaction 
flow method for, 23 
Iodoform 
crystalline 
absorption spectrum of, 
56-57 
Ion aggregation 
nucleophilic reactivity and, 


Ion exchange membranes 
purification of water, 161 
Ion exchange resins 
NMR studies of, 345 
Ionic crystals 
dynamical theory of, 92-94 
Ionic impurities 
drift mobilities of, 210 
Ionic radius 
effect on complexing rate, 
15 
effect on self diffusion, 210 
Ionization energy 
as replacement for average 
excitation energy, 231 
Ion- molecule reactions 
cross section for, 326 
Iridium complexes 
in oxidation of ferric 
complexes, 22 
Iron 
adsorption of oxygen on, 179 
anharmonic calculation for, 
104 
diffusion of carbon in, 210 
effect on superconductivity, 
142 
hydrogen and deuterium 
adsorption on, 178 
interstitial hydrogen atoms 
in, 212 
Kirkendall displacement in, 
213 
specific heat calculations 
for, 94 
Iron 55 and 59 
diffusion in copper and 
silver, 209 
Iron 57 
Mossbauer resonance in, 
100 
Iron catalysts 
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alkali promoted, 192 
Iron(III)-chloride complexes 
formation of, 19 
Iron chloride hydrate 
structure of, 347 
Iron films 
benzene adsorption on, 186 
Irreversible phenomena 
statistical mechanics and, 
132-36 
Ising problem 
ferromagnet with temper- 
ature dependent 
external field, 266 
statistical mechanics and, 
124 
Isobutane 
interaction with n-butane, 
237 
Isobutene 
polymerization of, 322 
Iso-octane 
dehydrocyclization to form 
tri-methyl cyclopentane, 
188 
Isopentane 
from radiolysis of 
methane, 327 
Isopropanol 
dehydration of, 189 
solvent for energy transfer 
reactions, 26 
Isotactic chains 
dimensions of, 306 
Isotope effects 
adsorption of hydrogen, 
178 
benzene crystals, 53 
conductance of lithium 
chloride, 166 
diffusion of iron in copper 
and silver, 209 
electrolysis of formate 
solutions, 316 
exchange of oxygen 
isotopes, 180 
Fischer-Tropsch reaction, 
182 
hydration reaction, 13 
hydrogen oxidation, 180 
ionization constants of 
acids, 168 
iron complexes, 21-22 
Knight shifts, 349 
liquids 
theory of, 254-55 
molecular crystals and, 44 
naphthalene crystals, 53 
neutralization reactions, 6 
proton mobility in hydrogen 
bonded crystal lattices, 
6 
superconductivity, 148-49 


J 


Jahn-Teller theorem 
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application to molecular 
crystals, 43 


K 
B-Ketols 
base catalysed fission of, 
13 


Kinetic energy 
percentage imparted to 
reaction products, 76 
Kinetics 
calcium carbide, 217 
catalytic formation of 
ammonia, 183 
chlorination of acetone, 
19-20 
crystal growth, 206 
decomposition of barium 
manganate, 220 
dehydrogenation of 
cyclohexane, 187 
formation of yttrium iron 
garnet, 217 
hydrogenation of ethylene, 
184-85 
impurity precipitation, 214 
ionic melts, 172 
manganate-per manganate 
reaction, 23 
metal ion hydrolysis, 12 
NMR methods to study, 
343-44 
oxidation of iron 
complexes, 22 
polymer adsorption, 295 
proton transfer in 
methanol, 344 
solid phase reactions, 215 
solution, 5 
thermal decomposition of 
solids, 218 
transition of white to grey 
tin, 221 
vacancy-interstitial 
anihilation, 206 
Kirckendall displacement 
in iron, 213 
Knight shift 
in superconductors, 349 
NMR in metals, 349 
temperature dependence 
of, 148 
Krypton 
absorption spectrum of, 
36 


crystalline 
absorption spectrum of, 
47 


effect on ubermensch, 


141 

radial distribution function 
for, 240 

solid 


heat capacity of, 206 
total scattering cross 
section for, 234 
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Lanthanum 
superconduction of, 142 
Lattice dynamics 
imperfect crystals 
disordered crystals, 96- 
98 
isolated impurities, 95- 
96 


Lattice models 
critical behavior of 
table, 125 
Lattice statistics 
statistical mechanics and, 
123-27 
Lattice thermal conduc- 
tivities 
point defects and, 110 
Lead 
phonon dispersion 
kinks in, 102 
phonon peak in, 109 
vacancies in, 206 
Lead iodide 
decomposition studied by 
electron micrographs, 
220 
Lead ions 
diffusion in potassium 
chloride, 210 
Lead nitrate 
mixtures with strontium 
nitrate and alkali 
halides, 171 
Lennard-Jones potentials 
elastic scattering cross 
sections, 69 
second virial coefficients 
for helium isotopes, 
252 
Linear energy transfer 
effects of dose rates on, 
325-26 
in radiation induced redox 
reactions, 317 
Linear triatomic molecules 
infrared intensities for, 
380 
Liquids 
structure of, 239-40 
Liquid-vapor equilibria 
theoretical approach to, 
243 
Lithium 
crossed beam with 
mercury, 69 
Debye temperature 
calculations for, 91 
diffusion in diamond 
lattice, 210 
formation of nitride, 216 
relaxation in, 348 
self diffusion in, 348 
specific heat calculations 
for, 94 
velocity selected beams 
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of, 69 
Lithium chloride 
dilute solution conductance 
of, 166 
Lithium fluoride 
color center effect on 
relaxation in, 348 
gas reflected from, 84-85 
theoretical infrared 
spectrum of, 106 
Lithium halides 
aggregation of, 282 
nucleophilicity of, 272 
Lithium iodide in butyl- 
alcohol-hexane 
mixtures 


physical constants for, 167 


Lithium ion 
complexing of, 15 
effect on Raman spectrum 
of water, 163 
Lithium nitride 
kinetics for formation of, 
216 
Lithium perchlorate 
heat of dilution of, 170 
Lithium sulfate 
Soret coefficent for, 212 
London dispersion forces 
low energy molecuiar 
beams and, 68 
nucleophilicity and, 285 
Lower critical temperature 
new type for polymers, 
300 


M 


Magnesium 
theoretical treatment of 
vibrations of, 107 
Magnesium hydroxide 
dehydration of, 218 
Magnesium ion 
complexing of, 15 
Magnesium oxide 
Griineisen parameter for, 
105 
iron, cobalt, and nickel 
ion diffusion in, 210 
reflection of potassium 
beams from, 85 
Magnesium oxide catalysts 
sensitivity to gamma 
radiation, 195 
Magnesium sulfate 
complexing of, 16 
dehydration of, 220 
Magnetic flux 
quantization of, 147 
Magnetic susceptibility 
for thorium chloride 
mixtures, 170 
Magnets 
superconducting, 154 
Maleic acid 
proton transfer rates 


for, 10 
Manganate-permanganate 
reaction 
kinetics for, 23 
Manganese 
diffusion in sodium 
chloride, 210 
Manganese fluoride 
Curie temperature and 
crystal structure, 221 
Manganese (II) ion 
hydrolysis of, 168 
Manganese oxide 
Curie temperature and 
crystal structure of, 
221 
Manganese sulfate 
conductance of, 166 
Mass spectroscopy 
for detecting ion 
complexes, 329 
ion-molecule reactions, 


ion-neutral collisions and, 


molecular beams and, 64 

results and high electron 
energies, 328 

toluene yielding tropylium 
ion, 322 

xenon fluorides, 367 

Mechanism for 

metal complex formation, 

14 


oxidation by atomic 
hydrogen, 29 
Melting points 
diffusion coefficients and, 
211 
Mercuric ion 
effective dielectric 
constant for, 163 
substitution reaction rate 
for, 15 
Mercury 
as photosensitizer, 327 
as scatter for potassium 
beams, 77 
condensation of, 82 
in crossed beam with 
lithium, 69 
dihalogenated 
inelastic scattering of, 
77 
superconduction of 8 form, 
142-43 
Mesityloxide 
hydration of 
acid catalysis, 13 
Metal atoms 
basicity of, 281 
Metal complexes 
formation of, 14-19 
Metal films 
resistivity changes on 
adsorption of benzene, 
186 








Metal ion complexes 
electrostatic effect on, 15 
Metal ion hydrolysis 
equilibrium data for, 12 
Metal oxides 
metal ion and oxygen 
diffusion in, 208 
Metals 
long range forces in, 92 
order of nucleophilicity 
toward, 278 
vibrational thermodynamic 
properties of, 91-92 
Methane 
anharmonic rule for, 368 
crystalline 
absorption spectrum of, 
49 


discussion of infrared 
spectra of, 374 

force constants for, 360 

fourth virial coefficient 
for, 240 

from catalytic decompo- 
sition of ethane, 188 

from hydrogenation of 
ethylene, 184 

from radiolysis of methyl 
iodide, 326 

high resolution infrared 
spectra of, 376 

infrared intensities in, 379 

interaction with carbon 
tetrachloride, 237 

liquid 

radiation induced atomic 

hydrogen in, 321 

radiation to study charge 
transfer, 329 

radiolysis in presence of 
mercury, 327 

radiolysis of 

table of product yields, 

328 

screening constants for, 
346 


solubility in water, 246 
Methane, tetrafluoro 
high resolution infrared 
spectrum of, 376 
Methanol 
dehydration of, 194 
proton transfer in, 344 
radiolysis of, 318 
radiolysis to study charge 
transfer, 329 
solution of 
lattice model for, 244 
Methoxide ion 
exchange with methoxonium 
ion, 6 
N-Methyl acetamide 
protonation of, 9 
Methyl acetylene 
chemisorption on alumina, 


Methyl acetylenes 
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potential energy constants, 
rotational distortion, 
and thermodynamic 
properties of, 366 
Methyl acetylene, trifluoro 
coriolis coupling constant 
and Djx for, 370-71 
N-Methyl aminobenzoate 
anions 
reaction with protons, 7 
Methyl cyanide 
high resolution infrared 
spectrum of, 377 
Methylcyclohexanes 
NMR spectra for, 338 
Methyl cyclopentanes 
isomerization of, 188 
Methylene 
order of nucleophilicity 
toward, 274 
Methylene chloride 
infrared spectrum of, 363 
Methylene fluoride 
NMR spectra of, 346 
Methyl fluoride 
refined force constants 
for, 364 
N-Methyl foramide 
protonization of, 9 
Methylfumarate ion 
in bridged complexes, 23 
Methyl glycine 
zwitterion of 
reaction rate with 
hydroxyl ion, 9 
Methyl halides 
coriolis constants for, 378 
high resolution infrared 
spectra for, 377 
Methyl halides-dg 
theoretical vibrational 
treatment of, 361 
Methyl iodide 
crystalline 
absorption spectrum of, 
57 


energy distribution in 
reaction with alkail 
metals, 76 
interaction with ethyl 
ether, 237 
radiolysis of, 326 
Methylisocyanate 
coriois coupling constant 
for, 371 
Methyl isocyanide 
high resolution infrared 
spectrum of, 377 
8-Methyl naphthalene 
impurities in molecular 
crystals of, 53 
Methyloxonium ion 
exchange with methoxide 
ion, 6 
Methy phosphonium ion 
proton transfer in, 9 
Methyl silane 
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infrared spectrum of, 364- 
65 


Microwave absorption 
superconductors and, 150 
Modulation 
molecular beam apparatus, 
63-65 
Molecular beams 
advantages of, 62-63 
fast atom beams, 67 
high energy beams, 233 
inelastic nonreactive 
scattering, 71-73 
long range dispersion 
forces from 234 
scattering of 
to determine inter- 
molecular forces, 233- 
34 
thermal, 234 
Molecular crystals 
potential energy for, 237- 
38 


theretical treatment of 
melting of, 221 
Molecular ions 
infrared spectra of, 379 
Molecular structure 
effect on rate constants, 8 
Molecular weight 
NMR determination of, 
345 
Molecules 
excitation greater than 
ionization energy, 327 
interaction of simple 
molecules, 229 
solutions of simple 
molecules, 240-41 
Molybdenum 
solid solution of 
superconductivity in, 144 
specific heat calculations 
for, 94 
Molybdenum hexafluoride 
infrared spectrum of, 363 
Monoclinic crystals 
molecular transitions in, 
41 
Monte Carlo techniques 
applications to physico- 
chemical problems, 308 
Morse functions 
interatomic potentials, 
360 
Mossbauer resonance 
in impure crystals, 99 
lattice dynamics and, 98- 
101 
Multipole expansions 
molecular solid internal 
potentials, 40-41 


N 


Naphthacene 
crystalline 
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absorption spectrum of, 
55 
Naphthalene 
crystalline 
absorption spectrum of, 
52-53 
molecular crystals of, 40 
radiolysis of, 323 
triplet state transfer to 
benzophenone, 26 


B-Naphthol 
impurities in molecular 
crystals, 53 


Néel temperature 
NMR study of, 350 
Neon 
dipole-dipole interaction 
term for, 321 
liquid 
mixture with liquid 
deuterium, 267 
oscillator strength from 
refractive index, 231 
radial distribution function 
for, 240 
total scattering cross 
section of, 234 
Nephelometric techniques 
to measure polymer 
concentration, 293 
Neutralization 
microwave radiation and, 
6 
Neutral-neutral collisions 
molecular beam study of, 
66-73 
Neutron diffraction 
structure of solid 
hydrogen, 262 
Neutron irradiation 
generation of defects in 
silicon dioxide single 
crystals, 206 
Neutrons 
inelastic scattering of, 240 
low energy 
scattering of, 106-10 
Neutron scattering 
anharmonic crystals and, 
108-10 
Neutron spectrometry 
lattice dynamics and, 89, 
90, 92 
Nickel 
adsorption carbon 
monoxide on, 180 
adsorption of oxygen on, 
79 


catalytic decomposition of 
formic acid on, 184 

chemisorption of ethylene 
on, 184 

gases reflected from, 83 

hydrogen adsorption on, 
177 


impurity diffusion of, 
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magnetic properties of, 
198 


neutron scattering when 
an impurity, 108 
oxidation of, 216 
reaction with chlorine 
molecular beams, 85 
Nickel complexes 
dissociation with 
thiocyanate ion, 18 
Nickel film catalysts 
benzene adsorption on, 
186 
pretreatment of, 191 
Nickel hydroxide 
dehydration of, 218 
Nickel ion 
diffusion in magnesium 
oxide, 210 
substitution rate of, 17 
Nickel oxide 
adsorption of carbon 
monoxide on, 181 
diffusion of nickel ion in, 
208 
diffusion of oxygen in, 208 
hydrogen exchange on, 178 
Nickel sulfate 
reaction with nickel 
sulfide, 216 
Nickel sulfide 
decomposition of, 218 
reaction with oxygen, 216 
Niobium 
diffusion of hydrogen in, 


relaxation in, 348 
Niobium alloys 
superconductivity of, 144 
Niobium pentoxide 
dehydration catalyst for 
alcohols, 189 
Nitrate ion 
as scavenger for hydrogen, 
315 


Nitric oxide 
as free radical scavenger, 


atmospheric concentration 
of, 375 
decomposition of, 190 
Nitrilotriacetic acid 
complex 
polaragraphic data on, 17 
Nitrite ion 
as ambident ion, 271 
Nitrite ions 
as impurities affecting 
lattice thermal 
conductivity in 
potassium chloride, 112 
Nitrogen 
adsorption of, 182 
crystalline 
absorption spectrum of, 
49 
from radiolysis of 


ammonia, 318 


liquid 
volume of mixing with 
oxygen, 261 


molecular crystals of, 43 
order of nucleophilicity 
toward, 278 
radial distribution function 
for, 240 
Nitrogen 14 
nuclear magnetic 
resonance in, 338 
Nitrogen dioxide 
reaction with oxygen 
yielding nitrous oxide, 
77 
Nitrous oxide 
as electron scavenger, 316 
molecular beam target, 
69-70 
product of oxygen-nitrogen 
dioxide reaction, 77 
NMR, see nuclear magnetic 
resonance 
Non-bonded forces 
Urey-Bradely forces and, 
360 


Normal vibrations 
for polymethylene, 367 
Nuclear magnetic moment 
deutron diffraction studies 
of solid hydrogen, 263 
Nuclear magnetic resonance 
spectroscopy 
acetic acid, acetate 
reaction in ethanol, 11 
aluminum 27 resonance, 
348 
amine complex exchange 
rates from, 18 
amine-water hydrogen 
bond lifetime measure- 


ments, 9 
boron 11 resonance, 343, 
348 


carbon 13 hydrogen 
coupling constant values 
for differing 
substituents, 340 

carbon 13 resonance, 337 

chemical kinetics, 343-44 

chlorine 35 resonance, 
348-49 

compliment to X-ray 
analysis in structure 
determination, 347 

deuterium resonance, 348- 
49 

diffusion narrowed 
resonance in copper and 
aluminum, 208 

double irradiation, 336 

electric field induced 
shifts, 339 

ethanol-water mixtures 

hydrogen bond study, 

246 








exchange rates for 
hydronium ion, 6 

flourine spectroscopy, 338 

gases, 346 

heat of complex formation, 


hydrogen bonding data 
from, 245 

internal standards for, 345 

iron 57 resonance, 350 

kinetics of fast reactions 
and, 343 

kinetics of the manganate- 
permanganate reaction, 
23 


long range coupling in 
steroids, 340 

magnetic solids, 349-50 

medium effects, 340-41 

methyloxonium- methoxide 
exchange in methanol, 6 

molecular assymmetry 
splitting, 338 

molecular motion in solids, 
347-48 

molecular symmetry and 
equivalence, 338 

molecular weight deter- 
minations, 345 

narrow lines in solids, 348 

neighbor anisotropy, 341 

nitrogen 14 resonance, 
338, 349 

nonmagnetic metals, 349 

nuclear relaxation in 
liquids, 341-43 

oxygen 17 relaxation, 16 

oxygen 17 resonance, 338 

phosphorous 31 resonance, 


polymer solutions, 344-45 
proton and electron 
transfer reactions, 344 
rate of protonization of 
ammonia, 8 
references to specific 
compounds, 338 
self diffusion in gases, 342 
self diffusion in liquid 
ethane, 343 
self diffusion in solid 
xenon, 208 
shielding 
ring currents, 339 
sodium 23 resonance, 349 
solid hydrogen, 263 
solids, 346-50 
spin decoupling, 336 
spin echo techniques 
solid imperfections, 208 
spin lattice relaxation 
measurements, 348 
strains and dislocations in 
crystals, 348 
structures of hydrates, 347 
superconducting metals, 
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temperature dependence 
on Tg relaxation time, 
16 

theoretical spectra, 336 

theory of shielding, 339, 
340 

weak field resonance, 350 

zero field resonance, 349- 


see also specific compound 
name 
Nucleation 
molecular beam study of, 
81 
Nucleophilicity 
definition of, 271 
orders of, 272-78 
Nucleophilic reactivity 
factors affecting, 283-87 
solvation and, 281-82 
summary of, 286-87 


oO 


Octet 
chemical bond and, 3 
Octupole moments 
for molecular crystal 
potentials, 41 
Olefins 
from Frischer-Tropsch 
reaction, 181-82 
hydrogenation of, 185 
polymerization of, 322 
reactions with ethers, 190 
Opalescence 
critical 
in polystyrene-cyclo- 
pentane mixtures, 305 
Optical absorption 
technique to measure 
diffusion, 210 
Orbital overlap 
effect on energy transfer 
from triplet state, 25 
Order-disorder transition 
melting of molecular 
crystals, 221 
Organic gases 
radiolysis of, 326-31 
Organic solvents 


hydrogen yield on radiation, 
315 


Organic substitution 
reactions, 19-20 
Organometallics 
proton transfer in, 344 
Ornstein-Zernicke equation 
correction to, 127 
Orthorhombic crystals 
molecular transition in, 41 
Oscillator strength 
dipole-dipole interaction, 
231 
rare gases 
from refractive index, 
231 
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Osmium complexes 


in oxidation of ferric 
complexes, 22 


Osmotic coefficients 


electrostatic effect on, 164 


Osmotic pressure 


second virial coefficient 
solymer solutions, 302 
from, 301 


Osmotic pressure isotherms 


helium isotope mixtures, 
254 


Ovalene 


crystalline 
fluorescence of, 51 


Oxide catalysts 


acidity of, 193 


Oxygen 


atomic 
beams of, 79 
crystalline 
absorption spectrum of, 
49 


diffusion in titanium, 212 
electrophillic center 
exhibiting Pauli 
repulsion, 283 
exchange in cadmium 
oxide, 215 
excited 
reactivity toward nitrogen 
dioxide, 77 
liquid 
volume of mixing with 
nitrogen and argon, 261 
order of nucleophilicity 
toward, 278 
poison to zeolite catalysts, 
189 
recombination, adsorption, 
and exchange, 179-80 


Oxygen 17 


nuclear magnetic resonance 
of, 338 


P 


Padé approximants 


lattice statistics and, 124 


Palladium 


adsorption of carbon 
monoxide on, 180 
as hydrogenation catalysts, 


neutron scattering of nickel 
impurities in, 108 


Palladium black 


pretreatment of, 191 


Palladium films 


benzene adsorption on, 186 


2, 2-Paracyclophine 


crystalline 
absorption and fluores- 
cence of, 56 


Paraffins 


from Fischer-Tropsch 
reaction, 181-82 
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intermolecular forces for, 


vapor pressure of, 243 
vibrations of, 367 
Paramagnetic centers 
catalyst activity and, 195 
Parainagnetic ions 
nuclear relaxation in 
presence of, 342 
Paramagnetism 
"odd" molecules, 3 
Partition function 
conformational 
for stereoregular 
polymers, 306 
for gamma line in helium 
isotope mixtures, 356 
Pauli exclusion 
in nucleophilic attack, 283 
Pauli repulsion 
electrophilic centers with, 
283 
Penning ionization 
molecular beams and, 73 
Pentane 
deuterium 
deuterium exchange in, 
187 
n- Pentane 
anomolous heat and volume 
of mixing for polymers, 
300 
Perchloric acid 
heat of dilution of, 170 
Percolation problem 
lattice statistics and, 125 
n-perfluorobutane 
interaction with n-butane, 
236 
Periodic table 
for superconducting 
elements, 43 
Perovskite crystals 
cubic 
vibrations of, 91 
Perylene 
crystalling 
fluorescence of, 50 
Pfaffian 
lattice statistics and, 123 
Phase separation 
for helium isotope 
mixtures, 356 
Phase transition 
statistical mechanics and, 
121 
Phenanthrene 
triplet state as energy 
donor in transfer 
reactions, 25 
Phenanthroline complexes 
of iron 
substituent effects on, 22 
Phenazine 
crystalline 
absorption spectrum of, 
57 
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Phenidone 
oxidation of, 24 
Phenol 
hydrogen bonding in, 340 
Phenolic ions 
protonization rates of, 7 
Phenols 
bromination of, 19 
proton transfer rates for, 
10 


Phonon 
coupling with excitons, 46 
frequencies of 
conduction electron 
effect on, 101 
from dissociation of 
exciton, 46 
in molecular crystals, 35 
lifetime 
temperature dependence 
of, 108-9 
scattering by strain fields, 


Phonon dispersion 
curves, kinks in, 101 
Phonon-electron interaction 
superconductivity and, 148 
Phonon-phonon scattering 
lattice thermal conductivity 
and, 111 
Phosphate esters 
hydrolysis of, 13 
Phosphates 
alkyl 
radiolysis of, 322 
Phosphine 
cubic constants for, 361 
infrared spectrum of, 365 
Phosphorous 
diffusion in potassium 
chloride, 210 
tetravalent 
order of nucleophilicity 
toward, 277 
white 
relaxation in, 348 
self diffusion in, 348 
Phosphorous 31 
nuclear magnetic 
resonance of, 338 
Phosphorous compounds 
organic 
NMR spectra of, 338 
Photodissociation 
halogens in aromatic 
solvents, 26 
Photoelectric emission 
drift toward longer wave- 
length during Fischer- 
Tropsch reaction, 182 
Photoelectric properties of 
catalysts 
change during reaction, 
194 
Photolysis 
flash 
of ferous sulfate, 23 


to study transient 
intermediates, 24 
Photon 
from dissociation of 
exciton, 46 
Photo oxidation 
of ferrous sulfate by 
thionine, 25 
Piezoelectric constants 
derivation of, 93 
Platinum 
adsorption of oxygen on, 
17 


catalyst for hydrogen 
peroxide decomposition, 
184 
catalytic decomposition of 
formic acid on, 184 
gases reflected from, 84 
hydrogen adsorbed on, 178 
NMR spectrum of, 349 
oxygen adsorption on, 178 
oxygen recombination on, 


tracer measurements of 
self diffusion in, 209 
Platinum catalysts 
sensitivity to ultraviolet 
radiation, 195 
Platinum dioxide 
intermediate in catalytic 
oxidation of carbon 
monoxide, 194 
Platinum film catalysts 
benzene adsorption and 
hydrogenation on, 186 
poisoned by benzene, 194 
pretreatment of, 191 
Platinum oxide 
thermal decomposition of, 
219 
Polarizability 
associated with low lying 
unfilled d-orbitals, 283 
effect on nucleophilicity, 
273 


derivation of, 93 


Polarization 
in thallium salts, 171 
Polarography 
ligand exchange reaction 
and, 18 


to study EDTA complexes, 
18 

to study substitution rates, 
17 


Polaron 
atomic hydrogen reaction 
and, 28-29 
radiolysis of alcohols and, 
318 
Polydispersity 
of copolymers, 308 
Polyethylene 
vibrational analysis of, 
366 
Polyisobutylene 
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exothermic heat of mixing 
for, 300 
Polymer dimensions 
concentration and, 303 
Polymerization 
in metal ion hydrolysis, 12 
liquid olifins, 322 
Polymers 
adsorption of 
effect of chemisorbed 
oxygen on, 294 
solvent power and, 297 
theoretical consider 
ations, 298 
chain geometry of, 306 
concentrated solutions of, 
309 
deformable lattice model 
for, 301 
extrapolation of short chain 
results to long chains, 
307 
hydrocarbon 
anomolous heat and 
volume cf mixing, 300 
linear atactic 
unperturbed dimensions 
of, 306 
molecular weight depen- 
dence of a, 305 
molecular weight sepa- 
ration by fractional 
adsorption, 294 
on prolonged radiation of 
cyclohexane, 322 
solutions of 
theoretical treatment of, 
301-9 
stiff chain considerations, 
309 
tacticity 
NMR methods for deter- 
mining, 344 
Polymethylene 
normal vibrations of, 367 
Polymethylmethacrylate 
degradation by adsorbents 
of, 295 
Polystyrene 
critical opalescence in, 305 
fractionation of, 297 
in benzene 
exothermic heats of 
mixing, 300 
irreversible adsorption of, 
295 
Polyvinyl acetate 
adsorption on chromium 
surfaces of, 295 
Potassium 
detection of, in beam 
experiments, 63 
elasticly scattered in low 
energy beams, 68 
energy distribution in 
reaction with methyl 
iodide, 76 
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molecular beam scattering 
of, 69-70 
rainbow scattering of, 70 
specific heat calculation 
for, 94 
Potassium beams 
velocity distribution after 
reflection, 85 
velocity selected 
angular dependance of 
collision with mercury 
beams, 234 
Potassium bromide 
crystalline 
dielectric loss in, 208 
diffusion in thallium ions 
in, 210 
from hydrogen bromide 
and potassium in 
crossed beams, 74 
Potassium carbonate 
promotor for adsorption of 
carbon monoxide, 182 
Potassium chlorate 
decomposition of, 220 
Potassium chloride 
crystalline 
anion diffusion in, 208 
conductivity in zone refined 
samples, 208 
Debye temperature calcu- 
lations for, 94 
diffusion of F-centers in, 
214 
diffusion of iodide ions in, 


diffusion of metal ions in, 
210 

diffusion of phosphorous in, 
210 


lattice thermal conductivity 
of 
impurities and, 112 
Potassium iodide 
crystalline 
dislocations in, 348 
diffusion of iodide ions in, 
210 
from molecular beams, 76 
Potassium ions 
effect on Raman spectrum 
of water, 163 
Potentials 
intermolecular, 229 
Potent iostatic methods 
chloroacetic acid proton- 
ization determination, 
10 
Precipitation 
impurities from metal 
alloys, 213 
Propane 
deuterium exchange in, 187 
from radiolysis of methane, 
327 
Propanol 
decomposition on thorium 
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oxide, 189 
solution of 
lattice model for, 244 
Proteins 
oxidation by ferrocyanide 
ion, 22-23 
Protolytic reactions 
discussion of, 6-11 
Protonation reactions 
in nonaqueous media, 10- 
11 
temperature dependence 
of, 9 
Protons 
reaction with atomic 
hydrogen, 79 
Proton transfer 
Bronsted 8 values for, 278 
NMR studies of, 344 
Pulonium hexafluoride 
decomposition of, 219 
Pyrene 
as scatterer for potassium 
beams, 77 
crystalline 
fluorescence of, 50 
Pyridines 
NMR spectra for large 
number of derivatives, 
338 
Pyrocatechol 
dehydration of, 194 
Pyrogallol 
oxidation of, 24 
Pyruvic acid 
hydrolysis of, 13 


Q 


Quadrapole field 
electrostatic 
to separate rotational 
states, 63 
Quadrapole interaction 
nitrogen-carbon dioxide 
interaction energy, 242 
Quadrapole moment 
in nitrogen molecular 
crystals, 43 
Quadrapole moment induced 
spectra 
infrared spectrum of para- 
hydrogen, 263 
Quadrapole splitting 
theory for NMR lines 
Quantum statistics, 136-37 


R 


Radial distribution functions 
bromine, 240 
polymer solutions, 301 
rare gases, 240 

Radiation induced processes, 

24-30 

Radiolysis 

electric field dependence 
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of, 329 
molecular elimination, 
330-31 
Radius of gyration 
for branched polymers, 
306 
probability distribution of, 
303-4 
Rainbow angle 
molecular beams and, 234 
Rainbow scattering 
in molecular beams, 70 
Raman spectra 
anions in water solution, 
163 
of sulfur dioxide solutions, 
170 
theoretical spectrum for 
benzene, 383 
xenon fluorides, 367 
Random walk 
to obtain distribution 
functions, 308 
Raney-nickel 
properties of, 190 
Rare gases 
absorption spectra 
line half widths for, 37 
elastic collision with 
lithium atoms, 69 
intermolecular forces from 
second virial 
coefficients, 235 
solid 
exciton theory of, 36-37 
Rare elements 
detection of, 3 
Rate constants 
factors influencing, 5 
hydronium ion, 6 
molecular structure effects 
on, 8 
protonization of ammonia 
and dimethylamine, 8 
Recombination reactions 
charge types, 6-7 
Refractometer 
differential 
to determine polymer 
adsorption, 293 
Relaxation 
anelastic 
in silver-zinc alloys, 213 
dielectric 
for glasses, 212 
for water, 314 
in polymers, 308 
nuclear 


dipole-dipole contribution, 
342 


for hydrogen, 346 
for liquids, 341-43 
spin-rotational interation, 
342 
temperature dependence, 
2 


xenon, 346 
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quadropolar 
in semiconductors, 348 
spin lattice 
NMR and, 348 
stress 
for vanadium containing 
dissolved gases, 212 
Restrahl frequency 
anharmonic effects and, 
105 
Retinene 
triplet state decay in, 26 
Ribonuclease 
hydrogen exchange in, 343 
Rotation 
hindered 
NMR measurements of, 
344 
Rotational states 
selection of 
in molecular beams, 63, 
72 
Rotation-vibration constants 
from cubic constants, 360 
Rubber 
adsorption on carbon 
blacks, 294 
irreversible adsorption of, 
295 
Rubidium 
energy distribution in 
reaction with methyl 
iodide, 76 
Rubidium bromide 
conductance in water- 
dioxane solutions, 166 
Rubidium superoxide 
decomposition of, 219 
Ruthenium 
hydrogen adsorption on, 
178 


Ruthenium complexes 
oxidation of ferric 
complexes, 22 


s 


Salting out 
theoretical study of, 169 
Sapphire 
in ultraviolet detector, 48 
Scattering cross section 
quantum mechanical 
derivation for elastic 
scattering, 68 
rare gases, 234 
velocity dependence of, 234 
Schottky anomaly 
heat capacity of ortho 
hydrogen, 263 
Secondary alcohols 
dehydration of, 189 
Second sound 
emperical and theoretical 
results, 255 
Secular equation 
for molecular crystals, 39 


Selenium 
basicity of, 280 
Self diffusion 
insulators, 208-9 
metals, 208-9 
theoretical 
for fused salts, 172 
tracer measurements of, 
209 
Semiconductor catalysts 
surface structure of, 190- 
91 


Semiconductors 
quadrapole relaxation in, 
348 
zinc blend structure 
as dehydrogenation 
catalysis for alcohols, 
189 
Short range forces 
central field parameters 
from high energy 
molecular beams, 67 
Silane 
infrared intensities for, 


organo 
hydrolysis of, 12 
Silica 
adsorption of water on, 


amorphous 
esterification of, 193 
chemisorption of acetylene 
to, 189 
oxygen recombination on, 
179 


Silica-alumina catalysts 
ethylene hydrogenation, 


Silicon 
diffusion of interstitial 
impurities in, 210 
dispersion curves for, 94 
octahedral 
order of nucleophilicity 
toward, 277 
Silicon compounds 
NMR spectra of, 338 
Silicon dioxide 
defects from neutron 
irradiation, 206 
Silver 
anelastic strain relaxation 
in silver-zinc alloys, 
213 
catalyst for hydrogen 
peroxide decomposition, 
184 
catalyst for production of 
ethylene oxide, 197 
condensation of, 82 
Debye temperature 
calculations for, 91-92 
deposition on quartz, 212 
diffusion of iron impurities 
in, 209 
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mobilities of vacancies in, 
209 
oxidation of ethylene on, 
190 
self diffusion 
due to plastic defor- 
mation, 213 
vacancies in, 206 
Silver alloys 
NMR spectra of, 349 
Silver bromide complexes 
association constants of, 
173 
Silver carbonate 
thermal decomposition of, 
219 
Silver chloride 
dispersion curve for, 93 
Silver chloride complexes 
fused salt mixtures of, 173 
Silver complexes 
in oxidation of ferric 
complexes, 22 
Silver cyanide 
electron micrograph of 
decomposition, 220 
Silver cyanide complexes 
fused salt mixtures of, 173 
Silver films 
benzene adsorption on, 186 
Silver iodide complexes 
association constants ol, 
173 
Silver ions 
effective dielectric 
constants for, 163 
Silver manganate 
irradiation of, 221 
Silver nitrate 
reaction with benzyl 
bromides, 273 
Silver oxide 
oxygen adsorption on, 179 
Silver sulfate 
solubility of, 168 
Silyl isothiocyanate 
Raman spectrum of, 364 
Sodium 
Debye temperature 
calculations for, 91 
energy distribution for 
reaction with methyl 
iodide, 76 
low temperature phonon 
dispersion curves, 107 
relaxation and self 
diffusion in, 348 
scattered by argon beam, 


67 
specific heat calculation 
for, 94 


Sodium alkyl sulfates 
solutions of 
limiting conductance, 166 
Sodium aluminate 
catalysts from, 193 
Sodium chloride 
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crystalline 
anion diffusion in, 208 
diffusion of calcium, 
iodide, and manganese 
ions in, 210 
solutions 
internal pressure of, 171 
Sodium chloride structure 
superconductivity in, 145 
theoretical calculations 
for, 94 
Sodium hydroxide 
molal volume of, 161 
Sodium hypochlorite 
decomposition of, 190 
Sodium iodide 
phonon dispersion in, 94 
Sodium nitrate 
sodium 23 nuclear 
magnetic resonance in, 


Sodium phenoxide 
alkylation of, 274 
Sodium thiocyanate 
physical constants for 
solution in ammonia, 
171 
Sodium thiosulfate hydrate 
structure, 347 
Solids 
anharmonic properties of, 
103-6 
structures of, 239-40 
Solid solutions 
superconductivity in, 144- 
45 
Solid state transitions 
diffusion and, 211 
Solubility 
of gases which form 
hydrates, 246 
methane in water, 246 
Solutions 
dilute aqueous 
structures of, 245-46 
lattice theories of, 244 
non- spherical interactions 
in, 242 
regular 
solubility parameters for, 
243-44 
Solvation 
hydration of monatomic 
ions, 162-63 
nucleophilic reactivity and, 
281-82 
Soret gradients 
impurities in face centered 
cubic metals, 212 
Sound absorption 
data for magnesium sulfate, 
16 
to study fast reactions, 11 
Space group 
molecular crystal energy 
and, 38-39 
Specific heat 
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body centered cubic 
systems, 94 
effect on potential energy 
minimum in molecular 
crystals, 238 
helium isotope mixtures 
discontinuity at gamma 
point, 253 
lattice statistics and, 125 
Spectroscopy 
emission 
pressure modulated gas, 
381-82 
molecular crystals of 
aromatics, 49-56 
carbon monoxide, 48 
krypton, 47 
nitrogen, 49 
oxygen, 49 
xenon, 47 
phosphorescence, 56 
relaxation 
to study divalent metal 
complexes, 16 
see also, electron spin 
resonance, infrared, 
electronic, neutron, 
NMR, and Raman 
absorption 
Spin 
conservation in triplet 
state quenching, 25 
Spin decoupling 
NMR applications, 336-37 
Spin diffusion 
mechanism of spin lattice 
relaxation, 348 
Spin Hamiltonian 
for NMR interpretation, 
336 
Spin-spin coupling 
correlation between 
coupling constants and 
bond angles, 339 
medium effect on, 340-41 
signs of constants, 338-39 
theory of, 339-40 
temperature dependences 
of, 341 
Spontaneous magnetization 
lattice statistics and, 125 
Stability constants 
for dissociation rates, 17 
Stagnation detector 
molecular beam experi- 
ments using, 83 
Statistical mechani 
of dimers on plane lattice, 
244 
Statistics 
in analysis of crystals, 307 
Steric effect 
in diffusion controlled 
reactions, 7 
Steric factors 
as statistical parameters, 
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Steric hindrance 
absence of 
for molecular beam 
experiments, 76 
gauche states in poly- 
ethylene, 306-7 
in oxidation of proteins, 23 
nucleophilic reactivity and, 


Steroids 
fluorinated 
NMR spectra of, 340 
Stilbene 
crystalline 
absorption spectrum of, 
55 
Stilbite 
structure of, 347 
Strain 
superconductivity and, 144 
Strontium ion 
complexing of, 15 
Strontium nitrate 
mixture with lead nitrate 
and alkali halides, 171 
Strontium sulfate 
solubility of, 168 
Structural diffusion 
NMR study in water, 6 
Sulfur 
basicity of, 280 
bivalent 
electrophilic center 
exhibiting Pauli 
repulsion, 283 
order of nucleophilicity 
toward, 277 
Sulfur dioxide 
catalytic oxidation of, 182 
single step by hydrolysis 
of, 11 
water solutions of, 170 
Sulfuric acid 
radiolysis of, 319 
Sulfur trioxide 
infrared spectrum of, 363- 
64 
trimers of, 364 
Superconducting compounds, 
145-46 
Superconductivity 
high fields, 152-53 
impurities and, 142 
magnets utilizing, 154 
prediction of, 141-42 
Superfluidity 
helium 3 above the gamma 
line, 253 
Surface interaction energy 
polymer fractionation and, 
298 
Surface ionization detectors 
general discussion of, 63- 
64 
noise considerations for, 
63-64 
Surface mode 
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dispersion curves for, 97 
Surface tension 
density derivative of, 120 
Susceptibility 
lattice statistics and, 125 
Symmetric top 
allene type 
correction for coriolis 
sum rule for, 367 
Symmetry 
multipole expansion and, 
41 
of molecular crystals, 43 
Syndiotactic chains 
dimensions of, 306 


T 


Tantalum 
superconductivity in solid 
solutions of, 144 
Tarnishing of metal 
technique for study of, 214 
Tautomerism 
structural 
rate constants and, 10 
Technetium 
NMR spectrum of, 349 
Telurium 
basicity of, 280 
Terephthalic acid ion 
in bridged complexes, 23 
Ternary salt solutions 
theoretical treatment of, 
171 
Ternary systems 
investigations of, 218 
Tertiary alcohols 
dehydration of, 189 
Tetrafluoromethane 
high resolution infrared 
spectrum of, 376 
intermolecular potential 
for, 237 
Tetraiodo stannane 
anomalous molecular beam 
scattering by, 77 
Thallium 
NMR of, 349 
Thallium fluoride 
collision cross section of, 
72 
Thallium ions 
diffusion in potassium 
bromide, 210 
Thallium salts 
association of, 171 
Thallous hydroxide 
conductance of, 166 
Thallous ion 
distortion by asymmetric 
fields, 171 
Thermal accomodation 
coefficient 
measurement of, 82 
Thermal conductivity 
electrolyte solutions, 171 


for nitrogen, carbon 
dioxide mixtures, 235 
gases 
internal forces and, 234- 
35 
lattice conductivity, 110-12 
theoretical 
for fused salts, 172 
Thermal decomposition 
kinetics of, 218 
theoretical treatment of, 
219 
Thermal expansion 
effect on potential energy 
minimum in molecular 
crystals, 238 
polymer-solvent systems, 
301 
Thermodynamic functions 
excess 
for hydrogen isotope 
mixtures, 254 
for pariffins 
chain length dependence, 
243 
Thermodynamic properties 
for hydrogen in organic 
mixtures, 244 
Thermodynamics 
for metal ion hydrolysis, 
12 
third law of, 3 
Thioacetimide 
crystalline 
absorption spectrum of, 
57 


Thiocyanate ion 
to dissociate nickel 
complexes, 18 
Thionine 
to oxidize ferrous sulfate, 
25 
Thiophene 
as benzene hydration 
catalyst poison, 187 
Thiourea 
crystalline 
absorption spectrum of, 57 
Thoria 
as catalyst support, 192 
ketonization of carboxylic 
acid on, 190 
Thorium chloride 
mixtures with alkali 
chloride 
magnetic susceptibility of, 
170 
Thorium oxide 
alcohol decomposition 
catalyst, 189 
Tin 
superconduction of, 142 
white 
kinetics for transition to 
grey form, 221 
NMR spectrum of, 349 
Titania 
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as catalyst support, 192 
Titania gel 
conversion to anatase 
structure, 194 
Titanium 
diffusion of oxygen in, 212 
Titanium alloys 
superconductivity of, 144 
Titanium dioxide 
chemisorption of carbon 
monoxide on, 181 
Titanium hydride 
hydrogen diffusion in, 212 
Titanium oxide 
phase transition in, 221 
Toluene 
crystalline 
absorption spectrum of, 
52 


triplet-singlet spectrum 
of, 56 
from dehydrocyclization of 
heptane, 188 
heat of mixing with chloro- 
benzene, 242 
hydrogenation of, 187 
irradiation of, 27 
radiolysis of, 322, 325 
volume of mixing with 
chlorobenzene, 242 
Tracer atoms 
self diffusion measure- 
ments with, 209 
Transference numbers 
for fused salts, 172 
Transient intermediates 
flash photolysis studies, 
24 
Transition elements 
superconductivity in, 141 
Transition intensities 
for molecular crystals, 41 
Transition states 
Sy2 displacement 
carbonium ion character 
of, 273 
Transport coefficient 
lattice thermal conductivity 
and, 112 
Transport properties of 
gases, 234-35 


Tributylphosphate 

salted out from water, 169 
Trichlorobenzene 

infrared spectrum of, 362 
Triethylamine 


heat of complex formation 
with chloroform, 245 
Trifluoromethane 
as molecular beam target, 
69-70 
Trimethylamine 
protonization of, 8 
Trimethylcyclopentane 
from dehydrocyclization of 
iso-octane, 188 
Trimethylene sulfite 
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hydrolysis of, 13 
Trimethylphosphonium ion 
protonation of, 9 
Triphenylene 
triplet state as energy 
donor in transfer 
reactions, 25 
Triplet states 
acid-base equilibria in, 24 
decay by paramagnetic 
ions, 25 
Tris-p-nitrophenylmethyl 
radical 
fast electron transfer in, 
21 
Tritium 
instability of, 259 
solid 
structure of, 262 
volume of mixing with 
deuterium, 261 
Tropylium ion 
from irradiated toluene, 


Tungsten 
adsorption of carbon 
monoxide on, 180 
as molecular beam 
detector, 63 
hydrogen and deuterium 
absorption on, 178 
reflection of potassium 
beams from 85 
solid solutions of 
superconductivity of, 144 
specific heat calculations 
for, 94 
Tunnel effect 
in hydrogen bonding, 6 


U 


Ultraviolet photolysis 
ethylene, 330 
Ultraviolet radiation 
effect of platinum 
catalysts, 195 
Unit cell 
number of atoms in each 
for molecular crystals, 
39-40 
Uracils 
proton transfer in, 344 
Uranium 
diffusion in solid solutions 
of, 211 
diffusion of gold in, 
210 


tracer measurement of 
self diffusion ink, 
209 
Uranium oxide hydrate 
structure of, 347 
Uranyl ion 
hydrolysis of, 167 
Urey-Bradley force field 
variations of, 359-60 
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Vacancies 
mobility in silver, 209 
Valence bond theory 
to explain NMR shielding 
and spin-spin splitting, 


Vanadium 
Debye temperature calcu- 
lation for, 91 
incoherant neutron scat- 
tering by, 107 
specific heat calculation 
for, 94 
stress relaxation in, 212 
Vanadium alloys 
NMR spectra of, 349 
Vanadium pentoxide 
catalysts of, 193 
doped catalysts of, 196 
van der Waal's forces 
low energy molecular 
beams and, 68 
Vapor pressure 
electrolyte solutions, 169- 
70 
hydrogen 
liquid isotope mixtures, 


solid ortho and para, 264 
spin isomer effect on, 
260 
hydrogen bonding study, 
245 
normal paraffins, 243 
principle of congruence 
from, 243 
Verdet constants 
oscillator strengths from, 
231 


Vibrational spectrum 
solid hydrogen, 258 
solid hydrogen isotope 
mixtures, 264-65 
Vibronic levels 
molecular 
alteration in crystals, 
44-46 
Vinyl compounds 
polymerization of, 322 
Vinylic carbons 
order of nucleophilicity 
toward, 275 
Virial coefficients 
evaluation of fourth verial 
coefficients, 240 
hydrogen 
temperature dependence 
of, 259 
second 
gaseous mixtures of 
helium isotopes, 252 
hydrogen at low temper- 
atures, 259 
intermolecular forces 
from, 235 
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polymer solution theories 
and, 301 
Viscosity 
for polymer solutions, 302 
theoretical values for fused 
salts, 172 
triplet state decay, 25 
Viscosity coefficients 
from molecular beams, 66 
Viscosity of gases 
intermolecular forces and, 
234-35 
Volume of mixing 
anomalous for n-heptane 
and polymers, 300 
hydrogen isotope mixtures, 
261 


liquid tritium-deuterium 
mixtures, 261 


Ww 


Water 
adsorbed on solids 
NMR study of, 345 
anharmonic sum rule for, 
368 
dielectric constant for, 161 
effect on oxygen adsorption, 
179 


"flickering cluster" model 
for structure of, 245-46 

force constants for, 360 

icelike structure, 246 

ionization constant of, 161 

lifetime in first coordi- 
nation sphere, 16, 344 

proton transfer reactions 
in, 344 

radiation chemistry and, 
314-17 

radiolysis of, 314 

solubility of methane in, 
246 

structure of, 161-62, 245 

total scattering cross 
section of, 234 

vapor 

effect on oxide catalysts, 

193 

see also ice 
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Wave functions 
for molecular crystals, 38 
WKB approximation 
for elastic scattering cross 
sections, 69 
Work functions 
adsorption and, 181-82 
changes in adsorption of 
benzene, 186 
Wurtzite 
force constant tensor for, 
91 


xX 


Xenon 
absorption spectra of, 36 
as free radical scavengers, 
327 
charge transfer from, 329 
crystalline 
absorption spectrum of, 
47 
ion complexes involving, 


nuclear relaxation in, 346 
pressure effect on infrared 
frequencies, 379 
solid 
self diffusion in, 208 
total scattering cross 
section of, 234 
Xenon fluorides 
spectroscopy of, 367 
X-ray analysis 
solid state kinetics and, 
215 
X-ray diffraction 
catalyst structures, 192 
liquid water, 162 
solid helium studies, 257 
solutions of zinc chloride, 
170 
structure of solid hydrogen, 


X-ray diffuse scattering 
lattice dynamics and, 89, 
90, 92, 102 
X-ray spectroscopy 
xenon fluorides, 367 
m-Xylene 


absorption spectra of, 52 
Y 


Yttrium iron garnet 
kinetics for formation of, 
217 


Zeolite 
acidic 

in dehydration of ethanol, 
189 


water adsorption on, 345 
Zero point energy 
large differences in, 251 
Zine 
anelastic strain relaxation 
in silver-zinc alloys, 
213 
Zinc amalgams 
electrochemical relations 
of, 1 
Zincblende 
force constant tensor for, 
91 
Zinc chloride 
as Catalyst activator, 189 
solvation of, 170 
Zinc films 
benzene adsorption on, 
186 


Zinc ion 
substitution reaction rates 
of, 15 
Zinc oxide 
hydrogen exchange on, 
79 


Zircaloy 
diffusion of hydrogen in, 
13 


Zirconia 

as catalyst support, 192 
Zirconium 

tracer measurements of 

self diffusion in, 209 

Zirconium hydride 

hydrogen diffusion in, 348 
Zwitterion 

in substituted glycines, 9 
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